•jnsanstsfiunifl 3vi 30 aijuvi 2 mmau-Stlunim 2553 • Thai Cancer Journal Vol. 30 No. 2 April-June 2010 


31Sillsrsnu:iSl> 

THAI CANCER JOURNAL 


N 

nci 


ilvi 30 atfiivi 2 • 

I II II II I 1 

um'itm-Scitnmj 2553 

<» 

• Immunomodulatory Effect of Acanthus ebracteatus Vahl. 
Aqueous Extract on Macrophage Function 

• auij'wufiaHmpiJTRpiPu^a'lulT^'wmuia 
u a s!fml a mmun a nl ul uu il i ti n ail ^ 

• is;uimriEn , uaii}js;i,1^mim,aaR‘unluLnrmi : 

HI U 

tsmmiiEnmmtmui 


Vol. 30 No. 2 
April-June 2010 

ISSN 0125-2038 


















oiscfisrsnuriso 

MCI 

Thailand 

THAI CANCER JOURNAL 


ISSN 0125-2038 



ajausanimiamimiHtiinii 

<u 


imCOTOfm 



fiTOlS PllOllfWt: 

q <U 



uthci'imcu'iofm 

qj 



sfman -an win 

waym ^mmnuuvf 

q 

LIT fU PIT LLTiuH 

a/ 

otjsil iweh«mvi?pl? 

q 

flam u.^ns'iHO'i 

q 

s' 

auuvn '‘mniafifinpi 

q 

RCUSimCU'lGfm 



nunm T/samm 

nS supmsfmru 

nory H?cmiu 

■auvmn vmanmruw^ 

nuuvif ■ariQnru'BfT 

piWE i vioim 

BPIO flfUSIlUfiVWPf 

ikufyjpm 

imjUVlf filrmiuna 

q 

QTQlSj QWaifOfLJ 

q5pi fnmruQjism 

OlS gUJJfitumWfin 

q q 

Q#TupT lu^CpI 

wawvify ujrusm 

ajmef supnosntml 

2/ 

«wia wtujwnl 

q 

mars ni«?-3pn-3pf 

q q 

<r 

amiu «mni,afiplhpi 

q 

9li-i^ iv)n«m?nl 

q 

awflpm q^piiaen 

arntn awjjmjfl? 

q 

mm niwmru 

aojEC QpiaEimifi 

q 

03ffT ifeivifilAIEJ-W 

an? iflEiwenwi'u 


wanm? 

<u 



fnflw 



UthElffiRfm 

<u qj 



-awnm/i fjfUfnJuw 

q dJ q 

viTurn wKi?Q?sna 

q 

wiu ^ubIhej 

Qntrn mMmiml 

qj 

lempiufi flnjEEJfiu 

q 



tiltm Tajiiafm'w&m tfnnsi 

373£i.^f’nj«uyiQ'3^’ uimim®® inpiim'wabi nwrnm 10700 tn?. 0-2424-8715,0-2433-3011 

a/ q 







oisaisfsnu:iso 

THAI CANCER JOURNAL 


ISSN 0125-2038 The National Cancer Institute Foundation 


Editor-in-Chief 

Thiravud Khuhaprema 



Assistant Editors 

Jarunya Ngamkham 

Nongpanga Suwattananand 

Pensri Saelee 

Wirote Lausoontornsiri 

Suleeporn Sangrajrang 

Sunanta Chariyalertsak 

Editorial Board 

Kanokporn Jaisathaporn 

Kiti Chindavijak 

Kawin Leelawat 

Chantana Morkchareonpong 

Chanin Apiwanich 

Danai Tiwawech 

Thida Panchaphanpong 

Punyarat Lapvongwatana 

Petcharin Srivatanakul 

Weerawut Imsamran 

Vichit Arpornwirat 

Wutthi Sumetchotimaytha 

Vasant Linasmita 

Wanpen Benjachai 

Somjin Chindavijak 

Saipin Tangkarat 

Suphon Manoromana 

Sumate Rinsurongkawong 

Suwat Chariyalertsak 

Anong Tepsuwan 

Amornrat Vijitleela 

Akariya Samakhaputra 

Aree Prasitthipayong 

Managing Editor 

Arkom Chaiwerawattana 

Anant Karalak 

Orachorn Aimarreerat 

Araya Adulbhan 

Assistant Managers 

Aumanad Aunanan 

Wareeporn Saksomboon 

Pornnapa Jantaraweragul 

Saowakon Sukarayodhin 

Malinee Sontichai 





KOSIT PRESS COMPANY LIMITED 

373 Charansanitwong R<±, Bang-ow, Bangplad, Bangkok 10700 Tel. 0-2424-8715,0-2433-3011 







3 iscfisrsnu:is 0 

no 

THAI CANCER JOURNAL 





ifmwmmfAQnsjiVrawrm wa4nuQ^mn?nnijtfFmsi,?4 

u 

LL^is;®TJ>^yim?j r 3^f'a'3 


snuntiTU 


aniIrmw3n?anft?Aijal4 n^um^iliiflmwrn? ^milmi^ uwmPi 

q q 

268/1 nmmfsf'ijj 6 nm? 7 mviQ n? 4 mvH 10400 

q 

tvif. 0 - 2354-7025 m 2205 
tyif«n? 0 - 2644-9097 


ICIEIlim 


www.nci.go.th,www.kmnci.com 


fiTH‘URfmGm»m 


mviwi 00 nnn 3 Jan lias 4 111111 


fmgfoia'UQtm 


^miTimuf'mw'inS 268/1 nmmjsnsj 6 wiFinmno m^rnm 10400 

q 

Xm. 0 - 2354-7025 m 2205 
tvif^Of 0 - 2644-9097 
E - mail : nci_journal@hotmaii.com 


ay Co I a 9 s 1 9 s o l] 9 s<=i o as 

m'auan'amimaaran • viQ4flijmiarm4Qa4nu?3flmm^ AQniJsnua mn^ommoossn? 

q 

• vruhwnitLan 6 !!!! Lt^iw^’uls^'iLtiJiJiAl'afii^iTtsif^iin^nyid'niln'in’u 

u 

oni?n?t?( 5 iiiiLl'3 0^rim$Tmn 200 inn ptail (4 mill) 
uad0i4t1i4mi4ijfy?0QnnfVi?Tfi'uo^3?'ln£j < iAiofu 5 d?14on>i (nvrau) 
snunrumim lOTnmj? 026-2-27518-2 
MiJEml jjaufi^nnirujJSLf'mwinli 





ois£nsfsnu:iso 

/ 

ncj 

THAI CANCER JOURNAL 



aisuity 

Content 

ilvi 30 umivi 2 twtfnej'u-wrvunEi'u 2553 


Vi 141 


tmtiTsnnsfm 


43 


lNaffln^§4aadWFIWam!ba§4aa§4vil!bmtll4§4Sil,1a‘5SiaSiaFliria 

■ u u u q 9 





ana amz 
mmi vnrmaus 

9 


45 


Immunomodulatory Effect of Acanthus ebracteatus Vahl. 
Aqueous Extract on Macrophage Function 


aa?iiNfinatmnDiT^Fifflmflati4 < baiNEntna 

’a, 

u. a si m “a I a a i a a ® m 14 wiJ i a u s 1 1 ^ 


“5 si in Fii n ana a a 34 siifa ifi fii a a Fitmti4 win ni: 

■u 

“isitn fit n an i€^ vi‘5‘5 a4i4i 


Jantana Yahaufai 5 5 

Pongpun Siripong 
Wacharee Limpanasithikul 

iwvn 6 8 

9 

umi'eiu F\mm 

9 

n^tum mwxLtiuR 
EJYisui amqinj 

9 9 " 

Qmvo iBnUcynjiana 7 7 






THAI CANCER JOURNAL 

llvi 30 Qtitivi 2 

lM < mErU-MEI < U'lEI < U 2553 
<* 



< uvi < UTaem 5 fm 


Tflm4§mf'3pia&mnvi3nn 

qj 

jj z if--3 pi 0 jj a n vi jj o mil ut ? a u t i?4 vl w u u o n 

qj 

ifluauflmniAumntJ T^itJTTQT^innuwi]Q£j?n£jlvt3J 

qj qj 

I 2/ 

543,000 nuriail u^t?)Qulvmj'wiiluwwCi'antjmiu?i 

’ 0^ qj q 

2/ 

50 lllulll 1 ^THf'uluilftlVl^lviEJ'WllWlJQiJWtlf'3 

qj 

piQwanvilnnIuQPin 5.5 piailjnnnj ioo,ooo tern 

qj 

iAiu«-3iiii4'ai4i^iiOT'a4'J5'( s iu^Lf'3li4W 6 inEj aiilinnjm 

qj qj q 

ill 2/ 

<=1 O 61 i/ai ° i . „ <=J| <=S i CS 

inpienlucjvifnEienmn 40 il u.ecmi'imaEnwmjo 

qj q qj 

i 2/ 

Tuwvtantiwnnndn 50 ilimlil 2 antJS'Hiluani'm?i 

qj q q q 

2/ iy 

«nflqjii04nnnnflt?flwn?4miflutflm?0infl uas 

i v 

ilj£dlflj0imldnfjdnmrmn$04ilntj uansnnilu 
©nvmsnmnlimuawpn (saturated fat) mSmlaatJ 
iltj'3^«o^'fui?i0rnfini?ajttf'3i?iaw9nvmnn douan? 
©nvmmnpi Jn (micronutrient) nu InPinCu 10, 0 

1 v 

uatfl, imufiii, IaHaiI'u iiaaiamMiiuimim 
0'i'0'ri 1 q ej H 0 4 ifu m ? m pi jj t if 4 pi 0 a a rrn u n n'IK 1 

qj 

luil?tivi^^'wajunii,anf'3w0ijlmfnlfni?i 

q 

wawpiawanviinna'i a^wwwananwwawnmmma 

qj qj qj 

■BOEjnjtiliufiw^wnulmn'imEjHnn^wad'waf'i 

q qj q 

riawanvimntpinnnjviflaaiivn'ifiaun dVifuviwapi 

qj 

inumwaiionnnjlfmn Iwlii maiioniJa^nmvma'u 
Q^fi4yTQ‘lilili'dEJ 5 sifii0-3nn?fnwnl'Q£j , 5'i?iTO^0wiJQ£j 

qj 

1 v 

atwwa'fraiJm'iuaiJwnn ifjalimnujnunVifufhtn 
wuf'lpiawanviinnvl'rladn sipuleucel-T (Provenge®) 


Ipilijnnjlma4anna4finnjanvmu,a£in (FDA) 

na-jaimaiwino Ivihfnwwaf^awanmnmmpi 

63 qj 

M 

ananil (advanced prostate cancer) dVi'B'UliUPi'U 
w a pi 0 n n n 9 mw pi 19 0 Ain n ? 4 til mua an 0-3 ?su u 


nSminu tR£im?uniwRi90piim00n^nnwQwiJQEi 

qj q qj 

ay ay O | «l o' CS i -=J i 

wnaiiniimmianmfiaajjtwis^jjanmnnvmnn 

qj 

prostatic acid phosphatase (PAP) ItanUpinau 

v 

pmflnm]onvn4l$maaPlph (IV) “EpmUiminn I'd 

1/ 1/ I 

0^°h e BhUhnndh«0-3( s if3 vmnua0'3$ilpn , H ivfadn 


2/ 1 

mbnatlililiiifaaaniipm (3 doses) waa'vitpi 

9/ 

i , iih > liJuu0t > liJnftRui e ii^?Cn0'3ftiJimS^wnulu 

q qj q 

?n4nOEJll04WlfoaWflWnmtfaajJa?'3 Wain-nAtU 

qj qj 

vimjirafj \mri tfluH mi iwanan ibmia-mani 0 
aauMiiatibpipimt: f^doulvifijaanpilmnu 


« 04 TU WU 0 EJ?hEJVlVnj 0 hmffULL ?'3 ITO vn 


an inn M^annwmiawaninjnfhMnla 

qj 



Q( s lf‘ufill4WljQEJ^finni'n^0nEJll04L e iiaail^Lf4ld0JJ 

qj 


anvimn^Uii^iiaua^'annjjninilhnsafEwu 

qj 

it u'd n 4n ej Ha 0 n ej u iJ n a Irun m u w n n d n m 10 u 

q qj 

O pd *=d ay ill i/a/ ay . o ay 

Ipmiuan (tmnmviniiniiwmmpijinfifu) anwu 



pi 011 a nvm n n viw an n w juiim 110 ej nn a 4 0 ej jrvn n-i 

qj q qj 

notion aiunnjpialil 3 


43 




44 iTjsnVtaFmsnti 


\iv 30 amjw 2 invieiu-Sfimeiu 2553 


lanemanaad 

1. Stewart BW, Kleihues P, editors. World Cancer Re¬ 
port. Lyon: IARC Press; 2003. 

2. Khuhaprema T, Srivatanakul P, Attasara P, Sriplung 
H, Wiangnon S, Sumitsawan Y, editors. Cancer in 
Thailand. Vol V, 2001-2003. Bangkok; 2010. 


3. Prostate cancer vaccines. Available at: http:// 
www.cancer.org/docroot/CRI/content/ CRI_2_4_6X_ 
Whats_New_in_Prostate_Cancer_Research_and_ 
Treatment_ 36.asp. Accessed May 11, 2010. 


UTafinSflTa 



Qn'ssmTsFmsaf'a 

THAI CANCER JOURNAL 

[ty| 

?lvi 30 avufl 2 

ismism-Sem-ism 2553 
<* 




61/ O' 9S 1 

ma/a/us na^aa 

<u 

ana a^s 1 2 
mfinn UTana/aus 3 


q I qj qj qj q q 

mfwinkfltumvi WrauEJUQfnsm^dnnTimmnviEn fltmmnufleua'34'ti IKim iNmninagwuenurijumf 

q dJ qj 

uasmn^ihtJfnAnntiufljsUnfltflnvm Ifmj^irmimim^QmQw nnj&jrnmuetraljjifluvmrm 
uasmy^'u/nmuif-aan tHiffieimfluwmAwitotinflifiefmiJiJifl'iiw cnufltufluulmn'iwufl sninu 9 nti 

qj qj qj qj qj q 

warmflntnmj'h ffmiafiwnwnjjummafl-aeenvmsnnwantjanu'ijEiutinutisHfl'u 4 iJjcwul^uri 

qj qj I 

ninwifydfyvnueis'aiJemfWvm-armflii.eiwibL] nnnifl04eenftafl'niJU0riiin4iie4 
wtinnjnjnnjmiaffihtitjflijsif'anijtjnfm iiasfnisji^nijM^wmiwvmwiawLlQEj lurmflntn 

I qj qj qj qj qj qj 

ox *=J ill 2x l O 4/ i| «l i 4//=S o' Sx /=S <31 ox ox /=J /=! Sx rf ox 

flf-auajiJL^m/msljfliifi'awU'JEJuwawepmufamm'aenjutuiie'awwua wfluimtivijjHAflsin'BU'Mnu 

q qj qj qj qj 

uasnmsim^i/foffihmfmiasiijflUA ■uwfI'Q w piL ugql^Tijyfs:wQn^m?Pitigq 

qj qjqj qjqjqj qj qjqj 

00njj'udi4viqSnjf}jwiie4?i-300n^0mwiJQ£ma^^-3weii5i , 0m3'ifii?ivifilin5'j}j‘lul''iui5i''i-3”] ne-a^ifosimawen 

I Sx l <=J ox <a I o' qxox o'‘=J ox Sx -=J i /=» i Sx II Sx SI i 

meNflimii'uifltnmi qmfliiurin/inTTMAQnMimiifivi'sm'aimeisjjpnEj'mvm-awmmieisfmimim'J 

qj qj dJ qj qj qj 

QntjflllfwilQfl fi'ffgftffc,mJZLN 2553;30:45-54) 


1 •un^nM-niJsTunjntviPirus^^iJpn®i?if jjinQvmatJWenufmmf, wtatiimmiJsunS Iwi"itnu'iaMemifl?uinf vneAvinj 

0/0/ « qi o' 

2 fltusumtifl'iflflf jjinwtnatJMA'mrijuinf iminrtiisnnfl'lwty vnpilviry wen 

3 Rniswuntipnawf nf-aivmi 


45 





46 iTjsnVtaFmsnti 


ilfi 30 amjw 2 imneiH-fimneiu 2553 


Caregiver Behaviors towards Muslim End-Stage Cancer Patients 
by Maimoonah Klungkong 1 , Sakon Singha 2 , Porntheepa Bantomsindh 3 

1 Faculty of Liberal Arts, Prince of Songkla University, Primary Care Unit, Songklanagarind 
Hospital; 2 Faculty of Medicine, Prince of Songkla University; 3 Faculty of Human Science, 
Srinakharinwirot University 

Abstract This qualitative research study used a phenomenological approach to describe the 
behavior of caregivers providing care to Muslim end-stage-cancer patients. Data were 
collected from Songklanagarind Hospital, Yensira Patient complex at Kok Nao Temple. 
Methods included extensive data collection, participative observation, and informal and in- 
depth interviews. The participants in the study were nine specifically selected caregivers. The 
findings revealed that caregivers had diverse behaviors, which could be categorized into 4 
themes: stress; confronting problems during patient care; different caring behaviors for 
cancer patients from other patients, and; the specific needs of caregivers while giving the care. 
The results suggested that the situations of the patients with end-stage cancer impacted the 
caregivers emotionally, and often affected the relationship between caregiver and patient. 
The emotional effects resulted in changes in both the feelings and behaviors of patients and 
caregivers. This phenomenon is very complex, and plays a key role during a crisis phase of 
life. (Thai Cancer J 2010;30:45-54) 
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Abstract Acanthus ebracteatus Vahl. (family Acanthaceae) is a Thai medicinal plant, traditionally 
used to treat skin diseases and various types of cancer, and for health promotion and longevity. 
Previous studies reported that the aqueous extract of the Acanthus plant had non-cytotoxic 
effects on various cancer cells, and possessed antitumor activity in mice without chronic 
toxicity. The extract contains many different polysaccharides; various polysaccharides have 
been shown to exhibit immunomodulatory effects. In this study, an aqueous extract of 
A. ebracteatus (AE) root was evaluated in vitro for immunomodulatory effects on macrophage 
and NK cell function. Activated murine macrophage-like cells (J774A.1) with various 
concentrations of AE (31.25 to 500 Ug/ml) on nitric oxide (NO) production and expression of 
inducible nitric oxide synthase (iNOS), were assessed using Griess reaction assay and reverse 
transcriptase-polymerase chain reaction (RT-PCR) respectively. In addition, its effect on NK 
cell activation using PBMCs as an effector, and Ramos as target cells, was analyzed by flow 
cytometry. The results showed that the aqueous extract of A. ebracteatus root significantly 
stimulated NO production in J774A.1 cells in a dose-dependent manner. Correspondingly, AE 
extract increased the mRNA expression of iNOS, which is involved in NO production. 
However, it had no effect on antibody-dependent cellular cytotoxicity (ADCC) of natural 
killer (NK) cells against target cells. Our findings show that the aqueous extract of A. ebracteatus 
root may activate macrophage function, which plays essential roles in both innate and specific 
immune responses, suggesting that further research into this plant may lead to the develop¬ 
ment of an immunomodulating drug for treatment and/or health promotion. (Thai Cancer J 
2010;30:55-67.) 

Keywords: Immunomodulatory, Innate immunity, Macrophage function, Acanthus ebracteatus 
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Introduction 

Acanthus ebracteatus Vahl. (Family 
Acanthaceae), known in Thai as "Ngueak plaa 
mo", is a spiny plant which distributed through¬ 
out the mangrove area of Southeastern Asia 
e.g. Indonesia, Malaysia, Philippines and 
Thailand. In Thai folk medicines, all parts of 
this plant have been used for treatments of 
various diseases such as skin diseases, cough, 
hepatitis, asthma, infectious diseases and 
various types of cancers. Moreover, it has also 


been popularly used as a health promotion and 
longevity 1-6 . 

This plant consists of various compo¬ 
nents including alkaloids, triterpenoids, steroids, 
glycosides, polysaccharides 1 ' 11 . Pharmacological 
studies focusing on antioxidant 12 , hepatoprotec- 
tive 12 , anti-inflammatory 1314 , antitumor 2 3,1516 , 
antimutagenic 1 and anticarcinogenic activities 4 
of Acanthus plants have been reported. In 
particular, many reports on their antitumor 
effects demonstrated that the aqueous extract 
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of A. illicifolius L. root reduced spleenic size 
and prolonged survival time of erythroleukemic 
swiss mice which was induced by Friend 
leukemia virus 2 . The organic and aqueous 
extracts from root and stem of A. ebracteatus 
had in vitro anti-mutagenic activity against 
Salmonella typhimerium TA 98 and TA 100 1 
but had no cytotoxic effect on various cancer 
cells 1 - 3 . In addition, the aqueous extract from 
its root exhibited weak antitumor activity against 
Sarcoma 180 ascites cells in mice 3 , anticarci- 
nogenic effects on DMBA-induced mammary 
neoplasm in rats 4 , as well as no acute and 
chronic toxicities were found in mices and 
Wistar rats, respectively 5 . From these obser¬ 
vations, we hypothesized that the Acanthus 
plant may exhibit indirect antitumor and/or the 
potential immunomodulatory effects. Only 
one earlier report indicated that the partially 7 
purified fractionation from an aqueous extract 
of A. ebracteatus root showed a slightly 
enhance in the proliferation of human T-cell 
lymphocytes 6 . 

To verify this hypothesis, the present 
study aimed to assess the immunomodulatory 
effect of the aqueous extract from root of 
A. ebracteatus Vahl. on macrophage functions 
and NK cells cytotoxicity in vitro. We found 
that its extract had immunomodulatory effect 
on the innate immunity which may provide a 
useful information of this plant in immunologi¬ 
cal aspect for developing the immunomodula¬ 
tory drug for treatment and/or health promo¬ 
tion in patients. 


Materials and Methods 

Plant materials 

Roots of A. ebracteatus Vahl. were 
collected from the Samut Songkram province, 
Thailand. This plant was identified and 
confirmed by comparing with authentic speci¬ 
mens in the Forest Flerbarium, Royal Forest 
Department, Bangkok, Thailand. The voucher 
specimens were deposited at the Flerbarium 
of Natural Products Research Section, Re¬ 
search Division, National Cancer Institute, 
Bangkok, Thailand 1 ’ 3-6 . 

Drug preparation 

Dried coarsely powder of A. ebracteatus 
Vahl roots. (600 gm) was refluxed with 
distilled water (8 liters) for 2 hours and this 
process was repeated twice. The suspension 
was filtrated, concentrated under reduced 
pressure and then lyophilized. Dark brownish 
residue (AE, 140 gm) was stored as dry 
powder at -20°C until use.The AE extract was 
freshly resuspended in double distilled water 
and sonicated prior to the in vitro experiments. 

Cell cultures 

Murine macrophage (J774A.1) and 
Human Burkitt's lymphoma {Ramos) cells 

Murine macrophage (J774A.1) and 
human Burkitt's lymphoma (Ramos) cells were 
obtained from the American Type Culture 
Collection (ATCC). The J774A. 1 cells were 
cultured in Dulbecco's modified Eagle's 
medium (DMEM; Gibco RBL, Grand Island, 
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NY, USA), whereas Ramos cells were grown 
in RPMI 1640 medium. These cells were 
supplemented with 10% heated-inactivated 
fetal calf serum (FBS) and 1 % penicillin-strep¬ 
tomycin (Gibco BRL, Grand Island, NY, USA) 
as well as maintained in 80% subconfluence 
at 37°C in a humidified atmosphere of 5% 
C0 2 . 

Human peripheral blood mono¬ 
nuclear cells (PBMCs) 

Human peripheral blood mono¬ 
nuclear cells (PBMCs) were isolated by a 
density gradient centrifugation with Ficoll- 
Hypaque from heparinized whole blood of 
20-35 year-old male blood donors from the 
National Blood Bank, the Thai Red Cross 
Society for Blood Donation with informed 
consent. The cells were counted, adjusted to 
an appropriate concentration in RPMI 1640 
medium, supplemented with 1% penicillin- 
streptomycin containing 10% fetal bovine 
serum and maintained at 37°C with 97% 
humidified atmosphere containing 5%CO,. 
The cells were used within 24 h after isolation. 

Determination of nitrite production 

Nitrite accumulation in the medium 
was used as an indicator of NO production 
using the Griess reaction assay as previously 
described 1718 . Briefly, J774A. 1 cells at a den¬ 
sity of 4xl0 5 cells/well in 500 pi complete 
DMEM medium were treated with 31.25-500 
pg/ml AE extract at 37°C with 97% humidi¬ 
fied atmosphere containing 5% CO, for 24 h. 


Complete DMEM medium and 100 ng/ml 
lipopolysaccharide (LPS) were used as nega¬ 
tive and positive controls. At the end of incu¬ 
bation, cultured supernatants (100 pi) were 
aliquoted into 96-well culture plate, mixed with 
an equal volume of Griess reagent 1 % (W/V) 
sulfanilamide, 0.1% (W/V) naphthylethy- 
lenediamine hydrochloride and 2.5% (V/V) 
phosphoric acid then incubated at room tem¬ 
perature for 10 min. The nitrite reacts with 
Griess reagent and forms purple azo dye which 
can be detected by a microplate reader (Labsys- 
tems Multiscan, USA) at 540 nm wavelength. 
The amount of nitrite which is correlated to 
the amount of NO, was calculated from two¬ 
fold dilution of 1.56-100 M nitrite standard 
curve. 

Detection of iNOS mRNA expression by 
RT-PCR 

J774A. 1 cells (4xl0 5 cells/ml) were 
treated with 31.25-500 pg/ml AE extract at 
37°C, 5% CO, in a humidified incubator for 
6 h. Complete DMEM and 100 ng/ml LPS 
were used as negative and positive controls, 
respectively. Cells were harvested and total 
RNA was isolated using a TRIzol reagent 
(Invitrogen Co, Carlsbad, CA, USA) and then 
reversed transcribed to cDNA synthesis using 
Improme II™ reverse transcription system 
reagent with oligo (dT) 15 primer (Life Tech¬ 
nologies, Grand Island, NY) following the 
manufacturer's instructions. PCR was per¬ 
formed using 1 pi of cDNA sample and 24 pi 
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PCR reaction mixtures containing target gene- 
specific primer, mixed dNTP, Taq polymerase 
in PCR buffer, (f-act in was used as internal 
standard. The primers used in this experiment 
are indicated in Table 1. Amplification was done 
for 30 cycle with initial denaturation at 94°C 
for 3 min, followed by 1 min each for denatur¬ 
ation, annealing, extension at 94°C, 55°C, 72°C 
and final extension at 72°C for 7 min. The PCR 
products were then analyzed on 1.5% (W/V) 
agarose gel electrophoresis, stained with 
ethidium bromide and visualized under UV 
light. The findings were imaged and calculated 
by the GEL documentation (Bio-Rad, USA). 
The density of the PCR products was ex¬ 
pressed as a percentage of the internal con¬ 
trol (ratio of the band density divided by that 
of the housekeeping gene ((3-actin) xlOO) 18 . 

Determination of ADCC activity of natu¬ 
ral killer (NK) cells 

The effect of AE extract on NK cell 
activation was determined by an antibody-de¬ 
pendent cellular cytotoxicity (ADCC) 19 ' 20 . NK 
cells in PBMCs were used as effector cells, 
whereas human Burkitt's lymphoma cells 
(Ramos) were used as target cells. CD20 mol¬ 
ecules on Ramos cell surface were used as 
the target molecules of anti-CD 20 monoclonal 
antibody, (Rituximab) to induce ADCC. 

Effector cells: Human peripheral 
blood mononuclear cells (PBMCs) were 
washed, resuspended and adjusted to 1x10 s 
cell/ml in complete RPMI1640 (450 pi). Cells 


were treated with 250-1000 pg/ml AE extract 
in 5 ml tissue culture tubes and incubated at 
37°C with 97% humidity in 5% C0 2 for 24 h. 

Target cells: Ramos cells (lxlO 7 cells/ 
ml) were stained with 5 pM CFSE in PBS for 
5 min at room temperature in the dark. The 
staining was stopped by adding 10 ml com¬ 
plete RPMI 1640 medium. The cells were 
washed twice with the complete RPMI 1640 
medium and adjusted to 2xl0 5 cells/ml with 
the medium. Fifty-hundred microlitters/tube 
of the stained cells were incubated with 50 pi 
of anti-CD 20 antibody (Rituximab, 10 pg/ml) 
in a 5 ml test tube at 37°C with 97% humidi¬ 
fied in 5% CO, for 1 h. 

ADCC assay: The AE extract treated 
PBMCs effector cells was co-incubated with 
the Rituximab treated carboxyfluorescein 
diacetate succinimidyl ester (CFSE) stained 
Ramos cells at effector cells:target cells ratio; 
10:1 at 37°C, 97% humidity, 5% CO, for 4 h. 
At the end of incubation, the mixture cells were 
harvested by cenhifugation, resuspended in 100 
pi PBS and stained with 1 pi of 0.05 pg/ml 
propidium iodide (PI) for 15 min at room tem¬ 
perature. After adding 400 pi PBS, the stain¬ 
ing cells were immediately analyzed by flow 
cytometry. The percentage of cytotoxicity 
(dead cells) was calculated by the following 
equation: 

% Cytotoxicity = % of PI + /CFSE + cells x 100 
(% PI + cells+ % PI + /CFSE + cells) 
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Statistical analysis 

Data were expressed as mean± stan¬ 
dard error of mean (SEM). Statistical analysis 
was performed using one-way analysis of 
variance (ANOVA), followed by Turkey’s post 
hoc test. E-values below 0.05 were consid¬ 
ered statistically significant. 

Results 

Effects of AE extract on the function of 
macrophages 

Effect of AE extract on nitric oxide 
production 

J774A.1 cells were incubated with 
various concentrations of AE extract (31.25- 
500 pg/ml) or LPS (100 ng/ml) for 24 h. The 
AE extract significantly increased NO produc¬ 
tion (nitrite level) in J774A.1 cells in a 
concentration-dependent manner after 24 h 
exposure. The increased NO levels were 4.3, 
13.51, 20.32, 25.51 and 27.09 pM at the 
concentrations of 31.25, 62.50, 125, 250 and 
500 pg/ml, respectively. The NO production 
was undetectable in the untreated J774A. 1 cells 
(a negative control), whereas LPS (100 ng/ 
ml) stimulated the NO production to 34.61 pM 
in the treated cells used as a positive control 
(Figure 1). 

Effect of AE extract on iNOS mRNA 
expression 

The activation of AE extract on the 
NO production in J774A. 1 cells was confirmed 
by determining expression of the iNOS 
enzyme, which was responsible for NO pro¬ 


duction in macrophages 2128 .The cells were 
treated with the same concentrations of AE 
extract (31.25-500 pg/ml) for 24 h. Total RNA 
was prepared from the treated cells and sub¬ 
jected to reverse transcription to cDNA for 
amplifying iNOS transcripted by RT-PCR. 
Semi-quantitation of PCR products by gel 
documentation revealed that the AE extract 
increased the ratio of iNOS to [3-actin gene 
expression, being 0.69,0.84,0.94,0.97 and 1.0 
at the concentrations of 31.25, 62.5, 125, 250 
and 500 pg/ml, respectively. The LPS-treated 
cells also overexpressed iNOS mRNA with 
the ratio of 0.884, whereas the expression was 
not found in the untreated cells (Figure 2). This 
finding confirmed that the activation of NO 
product by AE extract was related to the 
increased mRNA expression of iNOS. 

Effect of AE extract on the function of 
NK cells 

The effect of AE extract on the func¬ 
tion of NK cells, the other important cells in 
the innate immunity, was also evaluated. Acti¬ 
vated NK cells can kill target cells by either 
antibody-dependent or independent cellular 
cytotoxicity (ADCC or non-ADCC) 19 20 . Only 
the ADCC was determined in this study, using 
NK cells in human PBMCs as the effector 
cells, Ramos cells which expressed CD20 as 
the target cells and anti-human CD20 mono¬ 
clonal antibody (Rituximab) as the initiator of 
ADCC. The AE extract at all tested concen¬ 
trations had no potential effects on ADCC of 
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Ramos cells induced by Rituximab. A repre- The aqueous extract, at all concentrations used, 
sentative data detected by a flow cytometer did not have any potentiating effect on ADCC 

was demonstrated in (Figure 3), indicating that leaded by anti-CD20 antibody. The antibody 

, I, ■ , similarly induced ADCC when both AE- 

only cells in the upper right quadrant (CKSE + / J 

,, untreated and -treated PBMCs were used 

Pr cells) were counted as Ramos cell death. 

(Figure 4). 

Table 1 The primer sequences of the investigated genes in a RT-PCR analysis 

Gene Primer sequences 

iNOS F 5'CCCTTCCGAAGTTTCTGGCAGCAGC-3' 

R 5'-GGCTGTCAGAGCCTCGTGGCTTTGG-3' 

(3-Actin F 5'-GTGGGCCGCCCTAGGCACCAG-3' 

R 5'-GGAGGAAGAGGATGCGGCAGT-3' 

F= forward, R= reverse 

Nitrite (pM) 

100 

80 

60 

40 

20 

0 

control 31.25 62.50 125 250 500 EPS 

AE(gg/ml) lOOng/ml 

Figure 1 Effects of AE extract on the NO production of J774A. 1 cells. 

J774A. 1 cells (4X10 5 cells/ml) were treated with 31.25-500 gg/ml AE extract or 
LPS (100 ng/ml) for 24 h and the nitrite levels of the supernatant were determined 
by Griess reaction assay. Values are the mean±SE of three dependent experiments. 
*P<0.05 values were compared to the untreated control 
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control LPS 31.25 62.50 125 250 500 
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Figure 2 Effects of AE extract on the mRNA expression of iNOS in J774A. 1 cells. 

(A) A representative of the PCR products of iNOS and (3-actin mRNA from AE 
extract-treated cells. (B) Densitometric analysis of the PCR products relative to 
(3-actin represented as % of control. Values are the mean±SE of two independent 
experiments. *P<0.05 values were compared to the untreated control. 



(D) AE 500 pg/ml + Rituximab 10 pg/ml (E) AE 1000 pg/ml + Rituximab 10 pg/ml 



Figure 3 Effect of AE extract on NK cell function via antibody-dependent cellular cytotoxici¬ 
ty (ADCC). 

Human PBMCs (effector cells) were treated with 250, 500 and 1000 pg/ml AE 
extract for 24 h. and mixed with CFSE-labeled Ramos cells (target cells) treated 
with anti-CD20 antibody (ratio 10:1) for 4 h (A) Negative control, (B) Rituximab 10 
pg/ml, (C) AE 250 pg/ml + Rituximab 10 pg/ml, (D) AE 500 pg/ml + Rituximab 10 
pg/ml, (E) AE 1000 pg/ml + Rituximab 10 pg/ml. The cytotoxicity of the target cells 
was determined by PI staining and monitored with a flow cytometer. Data are 
expressed as mean+SE of five independent experiments. 












Immunomodulatory Effect of A ebracteatus on Macrophage Function 


Jantana Yahaufai, et al 63 


% cytotoxicity 
lOOi 


80 

60 

.llll 

control 250 500 1000 10 pg/ml 

AE(pg/ml) + 10pg/ml Rituximab Rituximab 


Figure 4 Effect of the AE extract on NK cell cytotoxic function via ADCC. 

Human PBMCs (effector cells) were treated with the AE extract (250, 500 
and 1000 pg/ml) for 24 h and mixed with CFSE- labeled Ramos cells (target 
cells) treated with anti-CD20 antibody (ratio 10:1) for 4 h. The cytotoxicity 
of the target cells was determined by PI staining and monitored with flow 
cytometer. The data were expressed as mean±S.E. of five independent 
experiments. 


Discussion and Conclusion 

It has been well known that innate and 
cellular immunity participate in the host 
defense against infectious agents and malig¬ 
nant cells 21 " 22 . Among these immune systems, 
macrophages and natural killer (NK) cells 
do prior roles relatively for cancer specific 
activity 23-28 . Hence, activation of macrophages 
and NK cells by the immunostimulating agents 
suggest that the antitumor efficacy is medi¬ 
ated by immune potentiation. Since, numerous 
natural plant products traditionally used for long 
time are regarded as attractive various 
biological properties candidates, such as anti¬ 
tumor, anti-inflammatory, anti-infectious 


effects, etc. in term of safety. Some of them 
also act as the modulators of the immune 
systems 29-34 . In the present study. Acanthus 
ebracteatus Vahl. (family Acanthaceae), a 
selected Thai mangrove plant, widely tradition¬ 
ally used in the treatment of various ailments 
including various types of cancer as well as 
health promotion and longevity for decades, is 
of great interest to study. To the best of our 
knowledge, this is the first report demonstrat¬ 
ing that the decoction extract, a popularly 
usage form in Thai traditional medicines of 
A. ebracteatus, can be regarded as a potential 
enhancer of the innate immune response on 
macrophage activations. 
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Macrophages are the first line of host 
defense against infection and cancer 2123 . 
There are major immune cells performing the 
innate immunity 23 . An activation of macro¬ 
phages leads to an increase in synthesis of 
reactive oxygen intermediates and nitric oxide 
(NO) 24 " 26 . Nitric oxide has been identified 
as the major effector molecule involved in the 
destruction of tumor cells by activated 
macrophages 26 . It is produced from the oxida¬ 
tion L-arginine by the inducible nitric oxide syn¬ 
thase (iNOS), which can induce immunomo¬ 
dulatory activity in macrophages 27 " 28 . Consis¬ 
tent with this context, our present study for 
the first time demonstrated that the aqueous 
extract from root of A. ebracteatus activated 
macrophage functions by increasing NO 
production at the non-cytotoxic concentrations 
of AE extract on the extract J774A. 1 cells. 
Interestingly, its effect was correlated with the 
increase in mRNA expression of iNOS, the 
enzyme involved in NO synthesis by macro¬ 
phages. Therefore, it is speculated that the 
immunomodulatory activity of AE extract may 
be due to activation of macrophages through 
augmentation in NO production and other 
cytokines by induction of iNOS mRNA gene 
expression. This observation was in agreement 
with several investigations indicating the 
biological properties of the bioactive extracts/ 
or compounds derived from medicinal plants 
affected through macrophage functions 29 ' 34 . 

Likewise, Natural Killer (NK) cells 
are considered to be a part of the innate im¬ 


munity. NK cells play a major role in rejection 
of tumor and viral infections 19 " 20 . They recog¬ 
nize and destroy target cells by both antibody- 
dependent (ADCC) and non-antibody cellular 
cytotoxicity (non-ADCC) pathways. The 
ADCC is manifested by lysis of allogeneic and 
xenogeneic cells in the presence of small 
amount of antibody. This is mediated exclu¬ 
sively by a subpopulation of lymphocytes, 
known as killer or NK cells. The NK cells have 
Fc receptor (FcR) molecule, which interact 
with specific immunoglobulin on the surface 
of the target cells when they are nucleated 
cells 19 . In this study, we found that the AE 
extract could not activate NK cells via ADCC 
pathway on the human PBMCs and Ramos 
cells as the effector and target cells, respec¬ 
tively. Before concluding the activation of NK 
cytotoxicity by AE extract-treated target cells, 
another pathway of non-ADCC should be 
further confirmed. 

Previous reports have demonstrated 
that the aqueous extracts from root and stem 
of A. ebracteatus have shown no cytotoxicity 
against various cancer cells in vitro (IC 
values > 100 pg/ml) 1,3 . The root extract had 
weak antitumor activity against Sarcoma 
ascites cells bearing ICR mice 3 , and anticar- 
cinogenic activity against DMBA-induced 
mammary gland in Sprage-Dawley rats 4 . 
Moreover, partially purified fraction of AE 
extract by sephadex gel filtration exhibited 
stimulatory effect on T-cell lymphocyte proli¬ 
feration mediated immune response 6 . Based 
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on these earlier reports and our observations 
above, it is reasonable to conclude that the 
antitumor effect of AE extract may be involved 
with an activation of host-mediated mechanism 
rather than direct cytotoxicity against tumor 
cells. The mechanism of action(s) by AE 
extract is needed to investigate in details. 

Many constituents from each part of 
Acanthus plant have been identified. Sulphur, 
Stigmasterol, (3-sitosterol, lupeol and polysac¬ 
charide were identified from A. ebracteatus 
root 2 . Megastigmane, aliphatic alcohol, ben- 
zoxazinoid glycosides and polysaccharids have 
been isolated from aerial part of the Acanthus 
plants 711 . Recently, polysaccharides from 
microbial and botanical sources have been 
reported to exhibit a wide range of therapeu¬ 
tic properties as immunomodulators, antican¬ 
cer, anti-inflammation and anti-microbial 
actions 29 ' 38 . Our present study observed that 
the hydrophilic fraction of AE extract exhibi¬ 
ted stimulatory effect on the macrophage func¬ 
tions with dose dependence (Figure 1). These 
data possibly imply that the mixtures of glyco¬ 
side constituents and/ polysaccharides derived 
from the AE extract may activate the innate 
immune response. Purification and identifica¬ 
tion of active constituent(s) isolated from the 
aqueous extract of A. ebracteatus root are 
currently elucidated. 

Taken together, we concluded that 
the aqueous extract from root of Acanthus 
ebracteatus , a Thai mangrove plant, stimulated 


the immune functions of macrophages, which 
is mediated in paid by specific activation of 
iNOS mRNA gene expression. Our findings 
also support the therapeutic use of this plant, 
therefore, it may be a beneficial role in cancer 
treatment via stimulating the immune res¬ 
ponses. Further in vitro and in vivo studies 
are necessary to define its cellular and mo¬ 
lecular mechanisms responsible for the en¬ 
hancement of immunity. 
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Microbial Etiology and Antimicrobial Resistance of Nosocomial Infections in Cancer 
Patients 

by Warayupa Thompat 1 , Naparat Koomvong 1 , Kannika Makasent 1 , Yuttana Sudjaroen 2 

1 Division of Clinical Pathology, National Cancer Institute, Bangkok, Thailand, 2 Faculty of 

Science and Technology, Suan Sunandha Rajabhat University, Bangkok, Thailand 

Abstract This study was undertaken to isolate, characterize, and assess the antimicrobial resis¬ 
tance of bacteria and yeasts, which are causative agents of hospital-acquired (nosocomial) 
infections in cancer patients. The investigation was conducted using specimens from cancer 
patients admitted to the National Cancer Institute, Thailand, during the period September 
2008-October 2009. The isolated bacteria were 546 isolates comprising gram-negative 
bacteria (Enterobacteriaceae), mainly Escherichia coli (17.9%, n = 98) and Klebsiella 
pneumoniae (10.8%, n = 59); non-fermented gram-negative bacteria (NFB), mainly Pseudomo¬ 
nas aeruginosa (11.5%, n = 63) and Acinetobacter baumannii (10.8%, n = 59); and gram-positive 
bacteria, mainly Staphylococcus aureus (11.2%, n = 61) and Enterococcus spp. (6.4%, n = 35). 
The 137 yeasts isolated included Candida albicans (39.4%, n =54), C. tropicalis (29.2%, n =40), 
C. parakrusei (12.4%, n = 17), and C. krusei (2.2%, n = 3). The main sources of infection were 
non-ICU (Inpatient Department) (33.2%, n = 173), and the main sites of infection was the 
respiratory system (53.6%, n = 273). Methicillin-resistant S. aureus (MRSA) were found (24.7%; 
n = 20). E. coli was the most extended-spectrum beta-lactamase (ESBLs) producing bacterium 
(60.9%, n = 39). Multi-drug resistance (MDR) was found mainly in Acinetobacter baumannii 
(60.4%, n = 49). The numbers of drug-resistant bacteria (MRSA, ESBLs, and MDR) were 
greater than the previous year. However, the rate of drug-resistance had decreased (except for 
A. baumannii). This finding showed the number of nosocomial infections among cancer pa¬ 
tients tended to be higher than our previous study, with more drug-resistant bacteria. In 
contrast, drug-resistance rates were lower because of the correct use of antimicrobials by 
medical doctors. (Thai Cancer J 2010;30:68-76) 

Keyword: Nosocomial infection (NI), Hospital-acquired infection, Cancer patient, Drug Sus¬ 
ceptibility, Drug resistance 
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uinftma-iimflQEi mfl4snnnn flnin viinimvl 


inflvfnwsvifl 


witoEiw/msnwmjnuri uatffoin 


2/ 


2/ 


nnjlmfnM4MrifltjFidmnl'u anmurmiPimii® 
^?imiJUWtif'3iLvi'3 s nS?i9ulvify , Ci?)niviKwnsnn 


llljfimjtmnjwmj 'll’ari E. coli, P. aeruginosa, K. 


pneumoniae life A. baumann//dhMlllflmltJU.ni'JJ 
1/ 

inn mi iAiu4TUQt4i4'atjnd'mii( s i^Lraan?jj«ii l^uri 









q SOT vi ri elm n mil pi ii pi im ua s rrT5 m tn m wa all vi 

q q 


rserm a nil® uazncuz 75 


S. aureus has Enterococcus spp. ?4liw£ilfmp!EJ4 


nu m ? n ej <• o tiria uvmi Cl 8 


0ti'i'3‘lini?injjm'amtJiinii5''itj'3nt4( s if'3ri'at4ii'M 


p]fu~w 

qj 

v 

uecanwusfmplsEn ru ^nimjiinl-m'tmiPi 
jrHdn-jiHauiTUEnEiu n.pi. 2550 f\< iU'EmPiAiPiii 

q 

a/ 

vi. pi. 2551 mi 8 viimm]iEitfpiiial4W'ais ; i?ifm 

qj 

2 / 12 / 

Sflmt^viEniiimviijIusimliw 365 isolates iflu 
_ 112/ 

546 isolates Amilm® El at 49.59 VUVIlllu «fali 
in nu ti n‘ll’sn n w iJ q tai ^ if 4 ^ i if n fu n m fn m ^ vi a 

qj 

i 2/ i 

a/iina (Non-iCU; ipd) fi4wni?flmitavi?njiivm 
JiuviieiIa LL«^iiLiii( s i^Ll 1 tmm'iifnjiiii42nLVii?ivi«n 

q 

WUlJill 

2/i 

mvlwpitu^impuSu mdr lunuflrmi 

q 

i 2/ I 

weminviiirmiPimii® P. aeruginosa innviapi 8 
itpftunij^nmCiviiiM A. baumannii iwiiinnlu 
llSSVlllllllPivili'EJ genus Pseudomonas viviain 

l l 2/ 

ay e'tsj <sj a x/=> /=a *=S 

Mentiantiviufivmpitu^jJiJPi mdr iwmnnuu 

q q 

piiej ‘Epitiwentvipnua'iinsnnnnfHtnilinusa^vi 

q q 

2/ 

tnupiiiimtilu uecni?riiEivmpiEJUfl®Eiii^vii , i'3 

wtalHIPivlijEJ (horizontal gene transfer) 9 ?4Villdl 
2/ 

A. baumannii impijilflEnifhmMviviaiEJimi'u 

q 

i 2/ 

vtamu-andiM P. aeruginosa inn 10 
2/ 

«ani?^nwiuwan»ni;; "In suren nil 

n eh insuvi chum uapHEmintmininwwim 

ii®-nm pi vliJEivllfi ei 1111111 mdr IuwJiejIu”] 
2/ 2/ 

pfiii 3,8 " 12 u'ansinunifSpimitupivLfEmnjii^iin^ii 

q 

nfb vi w pi ru aw if S mdr uupivli?Eum?iiiiin 

q 

I 2/ 2/ 

i z=d ^y /=y *=y 

S. aureus nail MRSA VlPiaEmatniJPmmLllPimiEJ 

q 

I 2/ I 

un?iiaima?n esbls lian}Kiimni?iPimiimwii 
2/1 2/ 
innlut'iiunuiW'awEJiiniiilriauvi'uiS ■BEii-al? 
2/ 2/ 
nenii9Pi?ini?l®EiiPiiu^9^viii®'n?Qf 


tf4VIEniliamiimaPi«'3 (EiniTU A. baumannii ) 8 

2/ 2/ i 

vnuiuiHsinaniiJuiial'i iivNUiSwimiutEJinEj 


iI/iupi lunijpiiiiPiimifWEnpnmOTvimviiiisaii 

dJ q q 


innlu !l'3uwi , i^swni?pipiW0p!®Eiiiiinndii,piii 


upi0Pi?ini?pi0Eiiui4viim9Piei'5 


wasinnif^nynuajillpidinijpimMlu 

q 

2/ 

h< VIE! 111191104 mb till S if-4Wimi < Euil?i'3lu uat 

qj qj 

2/1 2/12/ 

wmviipiai?iinjinif^'aEJimijlu^i!J upiefannEH 

q 


2/ 


ni?R9Eiin9iiwimit'uii9Pi9'nuQ'5^inwni?i.9€in 


imiisnuaaimmwiiiEaiiim^imviEiej Lvmujntn 

q qj 

2/ 2/ i 

(MUunisfla^nuniidHPi W0mnpmnni??ntn 
viEiiinal.uwiJiEjtfPiii^if'iiNPi'iiipiiiiisiiiluvilia'i 

qj 

i i 2/ 

m muni?®Eii4fl'mu®4iwf)api0flnni?i?imqi€) 

2/ 

M?4viEmji«‘lpi'aEj , i4iiil^3vifiniiAiiiinTO 
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1 



qj ai 

^snniaQvmilfaiflTannn 


oia'aflEj tanilEiJEinana 1 


WSlMlijfliaSflinQWE) "ShfilijEJ" (Leukemia) 
iilT4li'( s i^d( s nnjj0i?iilnS^i'a^‘liin^?in tFmijrmaru 

qj 

ueciJstamfiamwmitaflinQ^nuQuwnnwwanwus 
WRiJnpiu9rMn'3nu , lRljjR00n«<n?suai90pi jjaqiw 

qj 

«=> | «=. Coi is I o ei i/«J Co «=iJ ay 

wmJnpi lunnjwjfyiilupmn vn Ivunumaaflimpn 
aawnuQiiwinlulunuj^n vinlwni^imfiiiiJ^LMmi^ri^ 

qj 


IWPI190RUW iwRilaRim uasmamafiflviilnFi suiin 
lil^mjini?ifnQ^Si?iiJnSi?i , '^“] du mnwmuvnu 


wpiw-alwiEi it^iwalite^wlu'enLJx 


pin-a 0 ] yin1wnR®nmnjQwtpi ii^fmif-jfmmiiimFi 

111 Wtlf3LWI?ILlai?l'?nQSI?ILLluW^lf3ftlllJ < EaWI?l^'Hljllll 

iratiluiteivifllviLJ tpiEivnjijQtiidumimj^Q'JiiQ-aajsLf-a 
2/ 2/ 

iruuMpiw^nnwsiNPifiwu'UMafM nnKwiiiFimjn 


lull r\.ft. 1845 1 vinlMwsiwiwRiaQRimtin^nuunQQn 

qj 

2/ 

wn^nnwsif3n?l}j?siJiJilapm0nI'UM9€M lmkfl.1957 

q 


iTcu^soLLuntf^f^dn^iJf^Lvi^^iJuunl'ii^wu 7 (ICD) 
Wnuunw^if3iiji?iilai?i'?ioQ0'aniilT4JJ^if3iwi?iilai?i'?i , iQ 
injuuM^'aLJim.^^KuiiiuiAl'atjlP Fiainluil M. 1967 


2/ i 

iTfyf4niiunli^i^vid'i4il^m^'tiiJiiLinliif s if'3u 8 IK 
4nimnwtif3iwi?iilai?i'5mi?nmui?iiia3w?)mi,9^tjt: 
LQanlurnjini?i < Ewa'arHiluwtLf3Lui?iil0i?i'5mwtjl?i0tjK 


‘fiUfllStJUY'iau (acute myeloid leukemia, AML) Wuf-3 

UUPulQPlimaW'HaElWliWlftEIU'Wmi (acute lymphoid 

2/ 

leukemia, ALL) wslf3mRl00R1l1Q3J!J090ElK ; liwilfl?3 
(chronic myeloid leukemia, CML) U0SWSll3tWPlia®PlinQ 

v 

^Wl4atjK"ilUFiEf , af'3 (chronic lymphoid leukemia, CLL) 3 
sun^‘mlu^l^^lJW^unhw°hLlunl?lhu^lllllvlu , du 

q 


Jtllll French-American-British (FAB) classification 
it Fi rm K n mvn-3 ^ in ?iq vi £j n d q ulu ry' li- 3 I s ! 4 H rm 
“munismw nuFinB^niamiasjsEisnanlumjinFitjR 
uhnwi 


1 ntunmvitjf'hflinf iivmvmmfllufmvm'Es'w 
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| _ 9 

aifilfmnl (Incidence) riaitetinn? 100,000 rm tfliiiJmiifimifjmwfnn 

mjilftwommfrmi'a'3 International Agency UAinen iIjsiviPiluufiiJtjtnlpisTUPin a'ampmfm 
for Research on Cancer (IARC) mjmwmflllramm U9SUQmi9U«W0lJwm?nIa'3m€ll.vlEllJmJ/lS/nR0U'| 

x ' q qj qj I 

2/ i i 

Amflimiimt: 3 M-wtil'Jvfaiwfl tflEilmiPianh!; ^m^yiQilttQiAflnnLLet^L'aratjfi'aijinni'fwi’nndn/in/ini 5 ! 

q qj 

i 2/ 

wwibrnitAmiiteworu 255,932 rm 4 Qilimfrmiw liri 5 ^w?iJiJftivi^lvi!Juuaijlnhfrmia'3Wti,f'3Lwi?i 

qj q I q 

I 2/1 i i 

w^if'Hwi?iLl'ai?i'5mvrQ < E^rui,i?ini?ih'3nulili?n}J'HU^ iHaeiim ^a^unauwsif'jwwaijmniiwiau'an'jwn 

qj q q 

ti?i^W9K?haijinhfruiJf’iJi?ihwwni?if^hU'a , i!J (age- iijmwaijmjiJ?av)filunifotari 0-mJvi 1 tpisiwtif-j 

q d3 q \ o I qj 

2/ i 

standardized incidence rate, ASR) WHU?i 1 0-3 12 ntJ lij(?iL^i'a(?i < inQLLlJ(?ilum 

ti^tmiimjliilumpiviEU'3 6 



fi/w 1 0i?inaiJi?inhfnIiJnji?ihwwni?if^huah!J'ii0'3W^if'3iwi?ii,l0i?i , JihhvrQ < E?)n (n) mmnti (n) ivwwak 

qy q d9q \ \ v 

(vtah: http://www.iarc.fr) 


mwaluilftivi^lviiJ^CifhtJ'JhuluifssiJW (ASR=0.3) tSQtil1 1 tJiimtJiii?ihJjrinri'i^iAiiiQ , 'i'ai?i?'i 

qj q ' ' qj 

(il 2000) mirh a^riaijfinhfnliJfijRhwwhKf^hu 0i]in'i?ruljj , tii?ini?i , 'i'3fTUJjhn upi wtj’mqw« vlun^uL^^1® 
frm (ASR) ^®'3wttf'3twi?iilai?i^hQluivi^ s iihtJivi , iniJ 'lus-ivi'Ti?if^tja'3f'3iflm'iii?i'ai?i?ihvinffwil < Ei?ifi9tJwviii 
3.9 rmufaiktinn? 100,000 jiei uaslmwflwrij-j i^nn3JLL(?in(?in^' ; ii'a-3'ari?i?n'aijRm5'rumc 3 i e Dntj^'3nQ , nmpi 
ivinnu 3.2 nEirimJremn? 100,000 rm tflEmiwi vidj^thwiMu (asr = 5.0 mt 2.4 isnwsrimj) 

viwmwivhiiailimwal'i 9 L^dw4viQi^««hi4iimhJjL^n^ , h^'a4'aViri'aijin'ifru 

q 

■wu®pin®ijmm?nl«wvlapi Us ^vwiaeiffiou (asr= tiAiHVial'3«'3m , htiAi^ 5 Bhtj'atj , 'i'3TOW‘u (asr = 4.5 u®z 

qqjq q ' a/ qj ' 

5.4) 8<QW4viQRWW0ijmnn?nHn«Rl!0<4viQi?iwrwi4Jj 3.6 enwenmj) wnJvi 2 7 

/ q q ' qj 
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<u <u q 



“3sunpiQn!n!i0<i«sn<iiSpii,a0 


nj : ^inmYimtafliAmfuu'i 




QpmQiJPimjtu'LJnjpnjJinpiJ^nufnEiiia'jjJsiJ'JUJpaaaRim^'uiunpnwLviPiua^'JvnpiviJjmi^Rvn 

1 ( dS 1 

yitlUEJUWSlf'3 (viuh: http://www.nci.go.th) 


uintmi fm ill a sj u utl a ^<21 a a a ilia firs nl 

(Trend of incidence) 

uintmi own® ui m ?nHfl si jj 11 04 jj t if -4 

q 

1 1 i> 

L3J0ilfiR'jmluwlMfij'mtan wiiuQtmjivwlu'ath'i'rn 

qj O' | 

I I 2/ 


i960 iu9'3snn«ai/in'wnhffritni^^nhff0i?i^Qi?ishn 

q 

Aamivifmlhtn «nvilijluiJ?uii0liiijluw 20 ilvl 

q 

ehmn viiidiQPiriQijwnnjnliJfijpinjjjjnpiJ^nuanEi 

q as q 

(ASR) AemiraA-avi 6 ' 9 wenn-jvl 1 


pnrwri 1 uapi'3®Pin®iJwm?nIiJnje | n}jjjne i i?^nufnEiii®'3}Jsif'3iwRi9®piii0'3iJ?siviPilviEi A-Huyiilvi 

q as q 

i?wwnn?<biyi°nvisiuEiujJsif'3^u!i'3 , a®}J9 ru ifasuu 


ASR ‘nwyin'flSAia'a 100,000 TmASJEilia'atiA eta 100,000 Tmeiijjvtaae) eta 100,000 
il a.pi --- 



inti 

vify-3 

“na 

VlfLM 

°Sh£l 

wm 

1988-1991 

3.8 

3.2 

1.4 

1.4 

1.6 

1.2 

1992-1994 

3.3 

2.7 

1.5 

1.3 

0.9 

0.6 

1995-1997 

3.9 

3.5 

1.5 

1.3 

1.5 

1.3 

1998-2000 

3.9 

3.2 

1.5 

1.3 

1.4 

0.9 
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fn‘afl‘3g;qn£Jir3?ja'3T‘3Rpn§Jl'WFI (Distribution 
of leukemia by sex) 

wsif'3iwpiiaapiimiiURWEi0e)0Eim^iJ , lRij®Ei 

ndnjj^LMm?nll'aOTnQTOi?iSjj‘iA|0tj^l‘ULiAimintjR(?iLil‘u 

apindou1.6 pia 1.0 use IwiPiviEik pipiifluapifodou 
1.4 pi® i.o wnJvi 3 < Epi®wtif'3i3iPii®api®mw®0®0®i^ 

qj 

®um®0im®u (AML) ImviPHntmmafjec 17-43 
ll®duiV1Pi1lrij4Vimafmt: 18-56 WSlf'JUJPll.aaPlim 


®W1fl|a®miUPIl.®01IVimi (ALL) luiWPfinimillafJat: 8-67 
u®s1umfivi£\hwu J0fJ0t: 7-38 luiVimn!JWU?'3lijpl 
J ® pi im ® u pi ® sj vl a 0 pm u li ® si no o n u pi im a ® a lj pT 
Amfluapi?o?fau 1.6 Pi'a i.o nrusvi}jsif4iwpiilapiim 

v i 

Swvtaammpalaf-i (CLL) ifluwawviviiilpmaalu 

v 

iljaviPilviiJ wsif4iwPU9apiim3JEi®®a0riiUPU?a?4 

%> 

(CML) mpiim?®Ei®s 10-18 na4wsif'nwpii9apiim 

v 

mv\tm 


nltMlwi 
finiha 
wifnuw 
qnTfi'm 
ifiuuriu 
nw inm 
IZUflA 
lJfSSQlJI 
stolen 



0 % 20 % 40 % 60 % 30 % 100 % 


■ 'Myeloid leukemia □ Ly mphoid leukemia □ Unspe cified 



f llvi 3 

u 


^pidoumji.npajtif'nwpiia®pmQ0®4iJ?sivipilvmT,mQ4i] pi.pi. 1998-2000 ^nuunisnjmmi® 
^IWlWPlYhviSlltauwsif'J (vim: http://www.nci.go.th) 


a'ulfn'aSUPnaiana (incidence by age) 

luiljtmpilvi^vnjh'hiwaah uunwtif-nwpi 
ilapi0mpnw®upi0a'U s ii®®iL®tft0tn®hlumjinpi < Efpi 
viiidnw^if4^pitlapi0hQ}T0a®a0i^upii®0iivimi (AML) 
til uw t if 4 iw Pill a pi 0 m vi vi uldm a lj vi« pi' lu u tvmJ 

q qj O' 

IS/ 14/ 

tpi^aijSmiTuatL^wlumwah® iiauviaJuuiJiJviQPifu 

q q qj 

i 9/ 

(exponential) awkantJ 85 ll ViaotJ 85 llwu 

I I 2/ 

pmmfe'iPi'amjinpajaf'HWPU.Iapi^matL^wImLlu 

2/ 

300 Lvin w^if'impiilapi^nhwyaaa^miupalaf'i (cml) 


?'3vnjiia0^?iPil,uwlviai , 'T0n®n'3Piu (30-50 il) usrwij 
liMaal.wuviaoauaanQ'o 20 il dowul^iijpiiJiapi'im 

q 

2/ 

®UPi®}J'pla0iwaijlnnfnI?i'3luluQ0wn < Epi0L®vns s iih'3 

q qj 

2/ 2/ 

04 il i®niwannuu®t®pi04it0twn?i'30u®n1,U'T0?i'3a , i0 

qj qj q 

tpi0Wsif'5UJpii.®apiim®}j'Ha0miUPa®0iJ'w®u (ALL) 
fwiiiia^vmfllmpinaoauaanQi io il urudiiiul'i 

q q 

2/ 

ijjpuaapiimawYtaflffoum?®?^ (CLL) tflmiul'HWPi 

JtapiimwwtAmjetJviapi ^QiAlviru'^i^nuliAWgi^antj 

q o/ qj qj q 

(60-80 ll) 10 PWlIvi 4 
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qj tv q 




pJvi 5 ®wrinn?pinEiiJ?iJpin}j}j r iPi?j|nu€i r i{j , ii0'3JJSif'3UJRi9apiiinQvrQt9n (n) Ln^^nu (n) ivwwqh (vim: 
http://www.iarc.fr) 


a pi “n m“a pit £j t.1. a sa'pi “a n m“a “a a pi €t pi 
(Mortality rate and survival rate) 

wiJhtJw^if'3iwi?iiaai?i'?mluiLi?i , 9^ilvn < Eanst: 

qj 

209,328 nti 4 ffan 

qj 

m to n £j ii a -3 jj t if--3 dii pi iJ a pi htq viVta mi pi n pi'i -3 nulil 

v i 

mimuvi temiJjuviflavil^mwlTn uflinen iltavifl 

d9 


luuniJEitnJpisTUPin Mmpmlm uasu'memfljj 

q 

, ai?n''imTOntj«'3m'aL^tJiiniin£lm( s ilt4"i mtvivnil 

qj qj I 

u/avlfm Li«^L , awtj£i'ai?i?'imTOntji?i , nnd'ir]£im^m"] 
(nlvi 5) MQwa^neinQa0RR^Pin}j0Piri®ijfim?EU 
iiq^Iw 5 Twito-a 5 tlvIcJnujj'nJjsiviPilviEiwQPinm? 

2.7 f\< 3.0 nti 
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istailreinn? 100,000 rm TuiuLnc 3 i e Dntjfl'a'(?i?nm?(?ntj 
winnonivifimk 2) fowe^iwisnw/iw/riA 

lull r\.ft. 2006 iflumAima 2.2 ntj pifuJnann? 100,000 
r)ii 3.0 ntj WEnJimn? 100,000 

r)ti /nflnsrN 3.5 nti pfailirrinj 100,000 nu jtirVi 



I %! I 

tlI vl 6 fn?n?s^'itni0'3api?'im?pn£ien}jriuvl 

u 

/lWfllflwfluiJjSl.VlA'lviEJ 

qj 


2.7 ntj pifnJsann? 100,000 ntj 11 i^ujavtaojanik 

2/ 1 

nniriiw'iEiiifMmjPinEiPi'iw'wiJvl/iSpi'i^Piflu'LJjsiviPilviEi 

qj 

anmKnnjPi'iEi'ii'EMWsif'iiwpiiafiPi'iinQifluuiJijn^'iEi 
ffolilljJmn^ndii'atj , luriflri'if 5 ili?in£lfn( s iviu^ 12 (nJ 

q qj qj qj ' qj 

« 6 ) 

vnfermim jatmt: 60-70 im-wibEimilu 

qj 


3JS tfUJ PI PimQ«»JT^QEl miUPI L^EJUWmA (ALL) 

iraaat: 20-30 mj^tiwiilwsil^djRilapi'iinQWEraafiEiR 

qj 

nim&JLmau (AML) w®PinmitfiR?QPi>j'innd'i 5 Tl 
ntusvIiJjswntufaEias 30-50 m3mbtjmflwul4&I[?i 

qj 

iu^^nnm?i#ifMiJ?nnt7i^n'i?uvwiEj' 5 ^awaluilfuvifl 

qj 


v^udn^nwBSjmiifM^nnnii^pmRi.iPinpi'MnuliJpi'iw 


q 

•mm^Eiimau (AML) wriowfiiJjnuTO^nojjflMQfl 

2/ I 

w-nipi 3 . 45 - 10.34 1 H 0 U nm^waf'Hw^il'ai^iim 
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